TIHFLE OF THE I NVENTION MOUNTI NG 'APPARATUS OF ELECTRONI C
COVPONENTS AND MOUNTI NG METHODS OF THE SAME Q%oco°9-5
FI ELD OF THE | NVENTI ON The present invention relates to an

appar atus and nethod for nounting electronic conponents stacked i pos §
part-feeder onto a substrate by picking themup wth a nozzle of a &py
carriage head and nore particularly, to position recognition of an

el ectoni c conponent through a |ine-sensor with an imge of the electronic

TITLE OF THE INVENTION

MOUNTING APPARATUS OF ELECTRONIC COMPONENTS
AND MQUNTING METHODS OF THE SAME '

| FIELD OF THE INVENTION
- The present mvennon relates t0 an apparatus and.ﬁmthod for mgunn‘ng
eléctronic components stacked in a part-feeder onto 2 substrate by picking them up
with a nozzle of a carriage head and more particularly, tnpbsidon:acog_ni&onbfa.n
electronic comﬁonent through a line-sensor with an image of .the elect:c_:m'c

components held by the nozzle.

BACKGROUND OF THE INVENTION
Anapparamsformoununganelecu:amccomponent(chip)mclcupacmp . |
mckedmapan—feederwnhamzzleofacamagehadbymuumckuchng and
thenmsfmﬂzech;ptoaspeuﬁedeoordmahespotonasubstrgte. Smcethec!np.
 mumMammmmofﬁenmhmmmﬁmﬁmmmi
Y and eédgecuons,thedevmnonsmdmdbyarecogmucnmembermdare ST
campensatedforbeforedxecth:smounﬁedonthesubmw -
The reoogmuon member using alme-sensor is widely known. Typmlly, thc
line-sensor comprises photo smsmg devmes such as CCD (Chz.rge Coupled Device)
arranged in linear lmu and the chip'is u-ansfe:red across the longitudinal direction of -
an array of the scnsmg dcwces at right angl.es Dunng the u'ansfa:, the line-sensor |
phoho-senses the chip to producc sm‘face information of the cth image. The position

“deviations are detected a.ccura.tely because CCD is 2 high resojution dcvmc
oA _



cémponents hel d by the nozzle. ) BACKGROUND OP THE

| NVENTI ON An apparatus for nounting an el ectroni ¢ conponent (chip)
pi.cks up a chip stacked in a part-feeder with a nozzle of a carriage head
by vacuum chucking, and then transfers2the chip to a specified coordinate
spot on a substrate. Since the chip vacuum chucked at the bottom of the
nozzle 1s devi oholedeRiRAShnbod uilikie 28 End hal tine-Yerdlf iPepliingd Wihis, 1 he
devi ations are detected by a recognFtlon menber and-are conpensated for
before the Ehig islﬂgu ed on the substrate. The recogrii ti on menber
using a limmes B s i del y known. Typically, the |[|ine-sensor conprises
phot o sensing devi ¢es such as Charge Coupl.ed Deyi arranged.,in
linear lines, g ggés &HPR View ‘ﬁé\ge?'Fgﬁ %q&goq W&M‘Pg%ﬁﬁ%ﬂvﬁgﬂgﬂqlrect i on

of

mounting apparatus of electronic componeats, where the chip is transferred ahovela.
line-sensor 103 incorporated in the mounting apparatus of electronic components. A
chip 101 is vacuum chuckec_i.at the bottom of the nozzle 102 of the carridge head.
The carriage head picks up the chip 101 stacked in the part-feeder by vacuum
chucldn; to the -bot:t'om' of the nozzle_ 102, and transfers the chip to the substrate (not
énown.) During the transfer, the chip passes above the fine-sensar 103, which takes
images of the chip 101, and an image recognizing means recognizes the position of |
chip 101 according to the images, and datects deviations with regard to X,Yade
The con\}enﬁonal mounnng apparatus, howe!.rer, does not work at a high
speed, ancf. -a. user cannot expect an efficient operation because i s:ngle nozzle 102 of
. a single ca?riage head'picls up one chip 101 at a time, and the nozzle 102 goes back
and forth across the Hine-sensor 103 between the part-foeder and:the substrate in order
to mohixt_ each individual chip onto the substrate. . - o _ |
Further, s shown in Fig. 13, although a transferring direction N1.of the chip
101 must cross the lonéimdinal direction N2 of the line-seasor 103 at right angles, the
angle.is sometimes deviated by C) thh r&pect,to an axis K wﬁose direction is at right
- anglé to Nl.. ('rhc angle e is described as fhe. "rov_zﬁoﬁ ang!c" in ﬁi_is .speciﬁcadon.) L
When the line-sensor 103 is slanted as shown, an image of chip 101 taken &xmugh the
line-sensor 103 is distorted, thereby producing 2 recognition error. Therefore, the |

user cannot always expect an accurate mounting of the chip 101 onto the substrate. -



arf array of the sensing devices at right angles. During the transfer, the

| i ne-sensor photo-senses the chip to produce supaee— of the
chip image. The posiion deviations are detected &H@uﬁﬁtﬁ@ﬂgeécause CCD is
a high resolution device. 3 _ 2
A recognition method utilizing a conventional |ime=Sensor is explained with

reference to Fig. 13. ~  SUMMARY3ORSTHE DYVENTIONepi cting a chip

recognitio

conponent s,

n net hod by a conventional nounting apparatus of electronic

Whe e giesent invehtfor A0i31th 's8HeE ¥6regoing problems, namely, an object

' of the invention is to provide a method and é.ppa.ramé for mounting electronic

components at a high rate of speed.

Another ob;ect of the invention is to provide a method and appanms for
mounting electronic components which can mount electmmc components with
improved accuracy by detecting and compensating for the rotation angle of'thc.
l.ine-senéor. | |

An exemplary embodimeﬁ; of the apparatus for.mounﬁng electronic

components aeeording to the pment invention compM' a suﬁsu'ate uan#ferring

~ means for t:ansfemng a substrate, a amage head compnsmg a plnrahty of nozzlcs

aligned along a predetermined axis, an X-axis table for transfemng said arnage had

.subssanuauy para.!lel along the predemned axis, a Y-a:us tzble for msfmmg sa.td _

carriage head across the predetermined axis at substantially right angm rhereto,

plura.my ofpa:tfeedersdmposedonthcsmeofmdsubstrauemsfemng meass, and

a lme-smsor dxsposed between said substrate transferring means and said plurality of -
part feeders wnh a longzmdmal duecuon theceof at substz.nually nght angles w said -
predetermined axis, |

In amordance wzth this embod:mmt, the carriage head is transferred above
said line-sensor along thepredetermmed axis to take images in sequencgofetectromc

' components vacuum chucked by said nozzles, where the positions of said ciectéonic

componeats are recognized, and sa;d carriage head is transferred based on the

recognized posmons of said electronic components above said substrate, and then the

mlqﬁltlklllailrenlllrm




| i¥ne~ sensor 103 incorporated in the mounting appaf atus of electronic
conponents. A chip 101 is vacuum chucked at the bottom of the nozzle 102

of the carriage head. The carriage head picks up tt\-ﬂ?%ﬁﬁﬂlﬁﬂs jed in
of

the part-feeder by vacuum chucking to &4he bottom and
transfers the chip to the substrate (not shown.) DJI‘II’\ L:m t he

chip passeg_ above the |ine-senso 3 P _' I p 101,
and an i nmg %W% Q&@@%‘zﬁ@{iﬂlgﬁg%ﬁ on o?oﬁ{?é %%
according to the mag %%ﬁﬂd detects deviations with regard to X, Y and e
di r ect i ons¢oordinate FOSEMBnal nmount | ng apparatus, however, does not
work at a high speed, and a user cannot expect an eff|C| enéoroperallon
because a si ngl kn anathéremipgtiment of the prsentiaventioge UJBOYMOBC hi p
10l at a-tinme, and the nozzle 102 goes back and forth across the

| i ne- sens ogledishid componertheomprisess ®eariage head For picking ugteledtronisy der

eomponenrs stacked in part feeders by vacuum chucking them with nozzles .and
transferring and mounting the elecu'omc components onto the substrate; 2 hne-sensor
disposed a.longapathofsaldmmageheed, a jig mounted to said carriage head; and |
a romon adjusting means for adjusting a rotation angle of ea.id line-sensor.

The present invention also relates to 2 method of mounting electronic
' comi;one’nte An exemplary meéthod comprises the steps of: picking up electronic
oomponems stac.bd in part feeders in sequence w1th a plurality of ahgned nozzles by
t:ansfenmg a carriage head holding the aligned plurahty ofnozzles along a
predetetmmed axis and a.bove the part feeders d:sposed along thepredetetrm.neda.us,
mkmg images in sequence of the elecn:omc components vacuum chucked by said
nozzles by transfemng sud ca.rnage head comprising the. ahgned nozzies a.bove a
line-sensor daxposed between 2 substrate and said part feeders, said longmdmal
dlrecnon of the lme-smsor across at substanually right angles to eud predetermmed
ax:.s, re_cogmzmg posmons of said elecn'omc components vacuum chucbd by md
nozzles based on the taken images; and mounting said electronic components vacuum
chucked by said nozzles in sequence onto specified coordinate spots by transferring
said carriage head above said substrate based on the recognized peeitioes. _

Ancther method of mounting electronic corxeponents according to the invention
meludes the following steps: detecting a rotation angle of the line-sensor by i;nage

recognition of the line-sensor through tzking a target formed on the jig mounted to the

I ShTt Iilii“Blilelnlllzi




t6 mpunt each individual chip onto the substrate] | "Stﬁgﬂ as shown
in Fig. 13, although a transferring direction N1 Jﬁ%ﬁg% é ust
cross the longitudinal direction N2 of the Iine-gensor BRIACER i gh angl es,
the angle is sometimes deviated by e wth respect to an:axis K whose
dlrection is at right angles to Nl. (The angle e is described as the

"rotation m:gehwtﬁh&e&wméﬁ?q Winsit the Gigliks nsovedabove he3 i s
sl anted as shown, an image of chip 101 taken thro%h the 1line-sensor 103

di tot . e
oot o wible BRI Shalof s AL 1B B0 by rdHEHE U e feiSor Uoe!

substrate. horizontally so that the rotation angle becomes across the substrate ransferring

direction at right angles; and mounting the electronic components onto the substrate
-through recognizing positions of the olectromc components based on the images taken
by the line-sensar, where the images are formed through the line-semsor of which
rotation angle has been compensated observing the electronic components which are
vacuum chucked at the bottoms of nozzles held by the carriage head.

Yet another method of mounting electronic components of the invention
includes the following steps: detecting a rotznon angle of the 113 by recognizing the
target formed thereon, where the jig is mouated to theéx;iagehadmd the jig is
moved above the line-sensor which rocogmzes the target; revising the mﬁt_ion .angle
of the jig by roﬁﬁng the jig horiionlzlly based on the detected rotation angle;

~ dstecting the rotation angle of tho hn&sensor tbrough recogmmg the target by again
- .moving the jig of wluch rotanon angle bhas boen compensated above the line-sensor;
compennunc the rotauon angle of the lme-sensor by rocanng the Ime-semor
honzontany so that the ro!anon a.ngle becomes right anglos rela.twe to the u'ansfernng
. direction of the mmage head; and mounting the eiectromc components onto the |
substrate through recognizing the positions of the electronic components based on the
images thereof taken through the line-sonso: having the compensated fota.tion angle
and observing the electronic componont.é vacuum chucked ;: the bottoms of the
nozzles held by the carriage head. |
The apparatus and methods for mounting electronic'componcnts according to

the present invention provide the following advantages:

heet Has Been Rei

T



SUMMARY OF THE | NVENTION | The present invention ains to solve

t he foregoi ng probl ens, nanely, an object of the I nvention is to provide
a_met hod and apparatus for nounting el ectronic conmponents at a high 5 rate
of speed. - Anot her object of &he invention is to provide a nethod
and appar at us for nDunting electronic conponents whi ch can nount

| ect i '
el ectronic CO r the m&:{a 'o'?’BIéé& ?ﬁﬁﬁg&?‘f%b‘ nﬁﬁh%tédléld?é]ﬂxbstme

corrpensatl ng f rotation ang ne-sensor.

exenpl ary enbodi nen f the t nmount. 5} nent s 10
accor di ng#g?‘ll&bws °5$Il 3%%3&“’%@%‘6%9 éto&giyrugf@?e ing

means for transferring a substrate, a carria bea npri sj.n

pl ur al i ty Pisks AP alecieonie F%E%F‘@&Fso‘ﬂg’eﬁ“% &Wg tg%i‘?‘ ‘H‘“Rggﬁﬁ@l tabl e:
for transferring said carriage head substantially parall eI al ong the

pr edet er ninoezlesaiesaligaed and mboveamedxmwmmm IW&MWMd

across the predeterm ned axis at substantially right angles thereto,

pl ural i ty befngiiargardlisd oitis thei $arizesd that the dinsiseiesop takks images ofidashr at e
transferring neans, and a |ine-sensor disposed between said substrate

Ejir ?2§I fg;'et[%er e/ gﬂ&eﬁ@&ﬁu&dﬁﬂﬂ aid/ aftdr 1R30gniFRE PESiHoNY bflelict B! ed' nal
.. components the carriage head mounts them one by one onto the substrate, and
(2) electronic components can be mounted on the substrate with more

accuracy, because the rotation angle of the line-sensor with regard to the t:ansfenihg
direction of electronic companeats s detected so that the rotation a.ngle may be
compensated, and positions of each electronic oompénent are mogmnd more

The invention itself, together with further objects and attendant advantages,
will best be understood by refetence to the. follawmg detailed d&mpuon, taken in

conjuncuon with thc awmnpanymg drawmgs

BRIEF DBSCRIP‘I’ION OF THE DRAWTINGS
Fig. 1 is a perspective view ofan apparatus for mounnng electromc
components accordmg to an exempla:y emboduncnt of the prm: invention.
Fig. 2 is a top view of the mouuv:m° appa.rams of elecronic components shown
in Fig. 1. .
Fig. 3 is a perspective viéw of a carxiage head and line-sensor of the mo@@g
-apparatus of Fxg 1. | |



substantially right angles to said predeterm ned axis. In
accordance with one formof the invention an apparatus for nounting

el ectronic conponents according to the present invention conprises an
apparatus for nounting electronic 20 componets conpri sing: ' a
substrate transferring neans for transferring a substrate,

o edot or m nod SIBLe 18 el ek of Scipid eloep B eBBNE

ransferri
carriage head sulcoﬂ%tﬁ ally parallel along the predeterm ned axis. 25
a Y-axis RBHANS sferri ng said carriage head across the predeterm ned
axi s at substantially right an'gpes t her et o. a plurality of

part feeders dil8goddsasmossieciansef Be reengniton Bembecot Figndferri ng neans,
and a line-sensor disposed adjacent said substrate transferrl ng

means and sai d Figu6ds atbjoakf didgrapeot a firiringrunit efiihe mounting apparatusanfiFig. a

| ongi-tudi nal axis extending at substantially right angles to said
predetermmed axis, said |line-sensor having an upper surface-which is
parallel to a surface of the substrate on which said electronic

conponents are mpuAtied. gdAitw! dMCacBRSRId jig of the mounting apparatus of Fig. 1.
Pig. 8 is a bottom view of the jig of Fig. 7. |
Fig. 9 illustrates how to adjust a rotation angle of the line-sensor of the
mounting apparatus.
Fzg 10isa ﬂowchar: showing how to adjust the rotation angle of the
line-sensor of the rnounnng apparams
' Fig 11 is a flowchart showing how to mount electronic components usmg the
mounung appara.ms of the present | mventxon.
_Fig. 12 illustrates how to take an image of an electronic componcnt thmugh
the hne-semor of the _mounting appa:ams. .
Pig 13 dep1cts how to recogmze a cmp ina eonvamonal mounung appara.tus

of clectromc components

DETAILED DESCRIPTION OF THE EMBODIMENTS
In the followmg, the present mvenuon is described in detail in conjuncnon
thh embodments thcreof by reference to the attached drawmgs '
~ Figs. 1 and 2, illustrate an exemplary embodiment of the pre'séxit: invention.
- As shown, the ex;mm embodiment of the mounting apparatus comprises the

following clements disposed on a base 1: 2 guide rail 2 for transferring 2 substrate 3



-4 -- receiving a signal incident on said upper surface,

said carriage head being transferred above said |ine-sensor along the
pr.edet erm ned axis to take inages in sequence of el ectronic conponents
vacuum chucked by sai d nozzl es, sai d8line sensor operative for taking
sai d i mages of said electronic conponents so as to 5 ascertain said

posi tions ﬂﬁné%léjxflﬂ:@isr&ﬁd&eéeﬁrm& REQOE WIRGO WY Fdide raif 2Cepietents@nSor
bei-ng statlonary when taki ng |mages of said electronic conponents, and

sai d carr| nqlg$ ems;é Im fg,g.tt osi tions
of said el ec?ﬁkﬁl C CO ent s 'above dn ﬁ@&ggg@gke ectronic
conponent s vacuum chucke aid.nozzl.es bejn nted o ecified-
coordi nat e C GPRaRE B’é@r‘ﬁ? 8“9‘155(1 on b‘ﬁh sﬂleﬁﬁg H&e?‘@hﬁlﬁ’ present
i nvention, the apparatus for nounting_electronic corrponents corrprl ses an
appar at us Fepsiorping diregtion fee. Brixis dimsepencof the supssRies3 ndn addition, outlets gt
carriage head for picking up electronic conponents stacked in part feeders

by vacutips cheackipazt-feieden 4\fariremovingechipsaard alignedsére asimight lide Podinectedy t he

el ectronic conponents onto the substrate, 15 a line-sensor .
di sposed ajjgng e Radxis,of said carriage head, and a rotation .
adj usting neans for adjusting said |line-sensor so as to conpensate for a

deviation of " Sajsd depiRfeCRPiR! 1] HS"oartld BRRY HeViludtdd 8n both sides of the

base 1 with an oriairaﬁ_on relative to the tzansfcrnng direction of substrate 3 at right

angles. On the Y-axis tables, an X-axis table 6 is mounted with an orientation
reltive to the Y-axis tables at right angles and also parallel with the transferving

 dizection of the substrate 3. Both eids of the X-axis table § are coupled with the
Y-axis table § 5o that the X-akis table 6 is movable along a longitudinial direction of

* the Y-axis table 5. The anﬁgeh&d .20 is mounted t0 the X-axis table § 50 rhé.tthe o

- carriage head 20 can move along the X-axis table. h | |

Asdcptctedexg 2, aba]lscrew?anda.gmde:aﬂSboth onentedalongﬂxc

Y-axis dn'ecuon are mounted inside the Y-am tzblc 5. A Y-axis motor 9 dnv& to
rotate the ball screx_v 7, WInch causes the X-ans mb;e to move along thg ¥-axzs. On -
the other hand, a ball scr;w 10 oriented along the X-axiis direction is mounna ta the
X—a:us table 6. An X-axis motor 11 drives to rota.ne thc ball screw 10, whxch causes
the mxage head 20 to move along the X-axxs, i.e. the dnecuon in wmch the plural
nozzles are aligned. Thus, the w:nage head 20 can be moved in both the X orY
directions by dnvmg the X-axis motor 11 and Y-axxs motor 9. ' |
| Referving to Fig. 3, the carriage head 20 shown in Fig. 1 has a plurality of

nozzles 21a, 21b, and 21¢ (three nozzles are used in this cmbbdiment). These nozzles



The-present invention also relates to a method of nmounting el ectronic
conponent s conprising the steps of: 20 detecting a deviation of
said line-sensor froma first predetermned axis, conpensati ng
for said deviation of said |ine sensor §romsaid first predeterm ned axis
by rotating said |ine sensor such that a |ongitudinal axis of said |ine

sensor is yaidinl @uckichipssi@i. dVertichl shafts R7¢ive woils hdiderd 28, which hold
pi cking up el ectronl c conmponents stacked in part feeders in seéquence with a -

plurality i‘@%& E' Wﬁﬁ?&%@%&ﬂ% éi'gﬁﬂh%% g%l&‘?& ggng the

aligned pluralit nozz ong a secon eterm ned axi s and

Faki ng i e 5@@5?%?33 a%nc'esﬁ?cisﬁ@ L%%”%&dr £ Seﬂ%ﬁﬂ%ﬂ&é&f?@%ﬁ%@ﬁgﬁﬁé by

sai d nozzl| es by transferrin carriage head conpr ng the aligned
nozzl es abtRREle2ia E%FFSW %&?& %M‘F‘)aaﬁi %’Flﬁ&?d@a‘?ﬂ par t

f eeders, said Iongltudlnal dlrectlon of the |ine- sensor across at .

subst ant i atepjaced grith adifferent:type; by insetingfextyactiog ther engagementi29, intndfxam thee
sensor bei ng stationary when taki'ng i nages of said electronic .
conponent spozzle holder 28. I ecogni sing positions of said el ectronic conponents
vacuum chucked by said nozzles based on the taken imges, and nounting

sai d el ectroni c AGQRBWASA Fig VACH Z0axsd Hiokirh Diorsrad 8 veRicADZeeH Yerehn 2318 WhEdIC €
onto speC| fied coordi nat e spot s by transferring said carriage head above
~ screws into a nut 23a in order to move the nozzle 212 up and down. A shaft 27 is
rotatably oouplgd' with the nut 23a. A e motor 24 rotates the shaft 27 around the
shaft mtcr.by the angle of @ with a belt 25 Therefore, when the z-axis motor 22
drives, the nozzles 21a, 21b and 21c rise and fall individually, and when the © motor
24 drives, the nozzles 21a, 21b and 21c rotate borizontally. The three nozzles 212,
- 21b and 21c are ahgned in a straight line along the transferring direction of the '
substrate 3, Le. X direction, and held by the carriage head 20.
| A recogﬁiﬁc;n member 30 is disposed between the guide rail 2 and the
partfeedets4as showanxgs. land 2. Anexempla.ryembodxmentofﬁle
recognition member 30 is :llustmed in Plg 3 through Fig. 3. As shown,
 cylindrical tube 31 has a lens system 32 and a line-sensor 33 thereon. On an upper |
" end of tube 31, a slit 34 opens for receiving the light into the line-sensor 33. A
B camera 35 for; a TV monitor is disposed on the side of.tube 31, and a half mirror 32a
is incorporated therein for transmitting the light from the slit 34 into the camera 35.
_ Sub-cases 36 are mounted on both sides of tube 31, and light sour;:es 37 for lighting
are disposed on the sub-cases 36. The tube 31 is mounted on a turntable 38, which is

rotatably mounted to a support tube 39 with bearings 40. An arm 41 is extended



sai d-substrate based on the recogni zed positions. Anot her form
of the method of mounting el ectronic conponents according to the

i npvention includes the follow ng steps: detecting a rotation
angl e of said |ine-sensor through an i mee recognition by said 5

| i ne-sensor taking an inmage of a target forned on a jig nounted to said
carriage Ifaafl thé Qirfitable 38.0 Oncthe dip! dfdtfil 41, £ colleh AZeis eanubetddn eThe roller 42

revi sing said rotatlon angl e of said I'i ne- sensor to bei ng across the

transferri; &&e&md%a?&sé 3hd 49@%1&&33 R o & 20E 42N 881 E&ew

hori zontal Ty Totalng sal i ne- sensor nount i ng

ol carr 148 Rk e B B *Skﬂﬁﬁ*’@%? L 1R r%s%rrsﬁgrfm e

| i ne-sensor of which rotation a has bee o] sated and
recogni zi iyt AhSneyesAlong theph f"g 3 &%Qﬁfvsﬂqgeg @BaE &® i nages

taken thereof with said |ine-sensor. . Yet anot her formof the
met hod of towahle 3§ asdeadjusing themmtioncangie of therlinerseosart33nThe elemegtsudes t he
foll owi ng steps: 15 - detecting a rotation angle of a jig nounted to

sai d carridegetedagith #brtheoggh 43 cagstitaterthe rotatiom angle gdjustng: meangytet accarapstyl on
the jig with tthe |ine-sensor, said jig being transferred above
adjust the rotation angle of line-sensor 33. |
An exemplary embodiment of the jig is illustrated by Figs. 7 and 8. The jig
60 forms a disk, and a rod 61 standsattheéeﬁt:rmereof. 'Ontlr'eupperend of rod |
61, a firing part 62 is formed, andmeﬁ_uing'pansmdemhabmngagedwi&xme |
nozzle holder 28. As shown in Fig. 8, on the lower 'sutface of the jig 60, two first
ragets M and also two second targets M2 are formed. The straight line A
connecung thetwo MU crosses thesu-ughthneBconnecung themMZatnght
angles. As explained in detaxl below, the line-sensor 33 recogmns two MI targets as '-
well as the two M2 tzrgeﬁsmordertoadjustmetolauonangmofthehne-sensorss
It is noted that, with regarding to the shape, color, size, and quantity of the first
target Ml, any different marks other than those used in this embodiment are
acceptable provided they indicate a transfernng d:.recnon of the carriage. head '20.
Regarding the secand trget M2, any marks are acceptable provided they indicate the
direction crossing the transferring direction of the carriage head 20 at right angles. Tt
is noted that the lz:ge.ts are not limited to the forms disclosed in ttus embod.lment
Fig. 6 is a block diagram of an cxemplary driving system. A CPU 48 conu'ols

an overall mounting apparatus of clectronic components, a memory 49 stores various

program and data required for the process of the CPU 48. A recognition part 50



t He said |ine-sensor, ' revising the rotation angle of the jig

based on the detected rotation angle by - horizontally rotating the jig,
2Q detecting a rotation angle of said |line-sensor through an image
recognition by said | i ne-sensor takihg an image of a target fornmed on a
jig mounted to said carriage head, said jig of which rotation angle has
been conpeesinitbs poistuges aripdsitions &f dgnchip ABovacusini chutkedeby the noxeles @dat 0
recogni ze said target on the jig, revising said rotation angle
of said |5 sas 605 A il &xaving k Qirchit §1UrwS tho X-28s aodidi d
carriage head at r|g t ang es y horizontal l'ySrotating said |ine-sensor,

Eg(r;t(:jtoms ofl’t h%%z%‘lggg %w@&fg’d%]aé g‘%ﬁ?ﬂ g%ﬁrough%@&%%@?ﬁ

el ectronic, co r&&hs with the |ine-sensor of which rotation angl e has
been corrpeﬁﬁ%‘&t | 4§ecogn| zing -positions of said el ectroni Cc conponents
based on i nages taken thereof with said |ine-sensor. The

apparans and Néaduohe lmsrsenmﬁ&mghembe@mwmwnetmyﬁtamw#dm he
present invention provide the follow ng advant ages:
6 the direction across the chip transferring direction at right angles, a distortion occurs

\

in the position recogition of the chip 12, and mounting accuracy is not improved. In
order to overcome this pt'oblem, the slant of the line-sensor 33 must be compensated
so that the bnéimdinal direction of the line-sensor 33 crosses the transferring
d.:recuonofchxp IZatnghtangles . '
An mcemplary rneﬂmd for compensating the rotation angle of line-sensor 33 50
| that the Iongzmdmal direction of hne-sensor 33 crosses the transt‘emng direction of
chip 12 at right anglcs is illustrated in ngs. 7,9 a.nd 10.
. Fig. 7. depicts the foﬂomng two steps (ST1 and S’I‘Z wlnch are deta.zled in
Fig. 10)
ST 1. Remove the nozzle 21a (repr&eentznve of 21a, 21b and 21c) from the
nozzle holder 28 and mount the jig 6Q thu:euo Then drive the X-axis table 6 and
- Y-axis table § mordertotransfettheng60ab0vethesht340frherecogmuon
member 30 along the d:recuon (N1) across the longxmdma.l direction of hne-sensor 33
possibly at right anges. N1 will be detailed later.) _
* ST 2. Take the image of jig 60 through the lme-sensor 3.
As shown in Fig. 9, Process 1 depicts the status oa ST 2: the status of jig 60
s illustrated in Process 1-A of Fig. 9, the status of linc-sensor 33 is illustrated in

Process 1-B of Fig. 9, and the image of jig 60 is shown in Process 1-C of Fig. 9. As



(F) wvarious kinds of electronic conponents can be nounted onto the
substrate at a high speed, because each nozzle held by the carriage head
in one straight line pi cks up el ectroni c conponents in sequence and noves
along the line on which plural nozzl es2 are -al i gned and above the

| i ne-sensor disposed with its |ongitudinal direction being in parall el

with the Yl 0 e [ f ronic
ilfisshraced( W inle d&ﬁn&ﬁﬂg%ebﬁ&?ﬁst M9 on&&Ie)\géoeilﬁﬁ& _

conmponent sequentl and after recogni zing positions of ectronic

(2) "ol cot  BHPCrERisr R ARl A TH1) 38 o e il 00, 3 HiBRRE" © 21
Cranst or i ABELE Vare G0 WG HIGrseE oy 85 <BOWD b drbrAd TAR UBLISRHLY Phat the
rotation angle may be conpensat ed, and positions of each el ectronic
conponent directiancanyesssthe Npdizection at nght angles by a rotation angle b". Thus, the
 straight line connecting the two first targets M1 is observed in the image taken on ST
2 to slant with regard to N1 direction by a rotation angle "c", which is approximasely
the saﬁxe as the rotation angle “a”?of jig 60 as long as the rotation angle "b" is smail
ammgh ' : -
The next steps in the process entail recogmzmg the roation angle 3" by the
' recogmnon part 50 (ST3), then rotating the jig 60 by the rotz.t_ton angle "¢” by driving
the @ motor 24 mco:porated in the ca:ﬁage head 20. This results in compensating the
rotauonangleofjgéo oramounﬁngangleﬂxereofmthregardwmemmagehad
20 (ST4). Process 2-A depicts the jig 60 accordingly compensated, where the stwaight
line connecting the twqﬁrstmgetle xsone;xtedmthe_samedzrecuanas t!_zeNI |
direction. Next, the jig 60 is again wansferred above the line-sensor 33 alc;ng uie NL
¢annnu:mk=nx&wxnngeofﬁgGOagmn(STSamdSTG) PmnasZAZsbmws&w -
image oblamedthroughSTSandSTﬁ wherethesttzxghthneconnectmg thcﬁmwro
targets M1 is oriented in the same dxrectxon as N1 direction. The straight hne
connecting the nvo'secc;nd targets MZ slants by a roétion angle "d ° with regard. to
the direction across the N1 direction at right anglec This rotation angle "d * is no
other than the rotation angle “ b" (slant degree of hn&sensor 33 with regard to the
direction across the N1 direction at right angles.) Thus, similar to above, the process -
entails recognizing the rotation angle “d" with the recognition part 50 (ST7), and

driving the motor 46 shown in Pig. 4 to horizontﬂy rotate the line-sensor 33



atcurately. - The invention itself, together with further objects

and attendant advant ages, w Il best be understood by reference to the
foll owi ng detail ed desciption, taken in conjunction with the acconpanyi ng
dr awi ngs. BRI EF3DESCI PTI ON OF THE DRAW NGS

Fig. 1 is a perspective view of an apparatus for nounting electronic

conponent eaig%@ SRSt & "gY ¢SES). Thwention.
Fig. 2 is%?’%g‘&@\%% Sé nbun 54 Bﬂlgsjét us oc?{gligelctronl C corrponents
shown | n ki g ﬁ;:::?s ri age
head and rgé‘?'éﬁr %f"ft“‘ée'mﬂ?ﬁ%ﬁd’&s Vo] ta%;ﬁﬁ%?{"g \ 58,1 |

- and the longitudinal direction of line-sensor 33 becomes across Nl direction at right

angles.
| Next, the jig 60 is again transferred above the recogmuon member 30 to take
in the image of jig 60 th.rough the line-sensor 33 for which the rotation angle has been
compensated (ST9 and ST10). Verify the revision of rotation angle with the
recognition part 50 based on the image taken in ST10 (ST11). If the revision is not
. coxrect, repeat the process ffomS‘I‘.l. Process 3-C shows the image of jig 60 taken
through the liné-Sénso‘r 33’for which the rotation angle is oompensated correctly.
After revising the rotation angle of line-sensor 33, remove the jig 60 from the |
nozzle holder 28 shown in Fig. 7, and anach the nozzle 21a to the nozzle holder 28.
| A method for mountmg an eloctromc component in accordance mth the
. prwont mvennon is a:plamed thh refa:ence o Fxg. 11.
Fu'st, drive thc Y-axis motor 9 so that the nozzles 21a, 21b and 21c are
ﬁosiuoned on 2 straight line P on which the outlets for taking out the chip 12 are
 aligned (ST12). Then, drive.the X-axis motor 11 to transfer the nozzle 21a, 21b and
' 21c above the straight line P along X direction (ST13), and stop the nozzles above the
specified part-feeder 4, Where the X-axis motor drives to lower or raise one of the
| noiﬁa to vacunm chuck the chip 12 4t the bottom thereof (ST14). Repait ST13 and
ST14 to pxck up the chips 12 one by one with those nozzles (ST1S). When picking
'_upthcveryﬁrstcthlz STlandSTzcanbcdoneatthesameume '
Second, drive the X-axis motor 11 and Y-axis motor 9 to transfer the carriage

head 20 above the recognition member 30 (ST16) and then drive the X-axis motor 11



7% - Fig. 4 is a perspective view of a recognition nenber of the
nounting apparatus of Fig. 1. Fig. 51s a cross section of the-
recognition nmenber of Fig. 4. Fig. 6 is a block diagram of a
driving unit of the nounting apparatus 16§ Fig. 1. Fig. 7 is a side
view of a nozzle and jig of the nounting apparatus of Fig. 1. Fig.
8 is a botgpafanéfer the®botdle 214, 218f ankdi Zic above the slit 34 straight in the X direction,
| thereby taking in the image of each chip 12 through the line-sensor 33 (ST17). . Fig.
12 depicts the recoguition operation of various chips 122, 12b and 12c vacwum
chucked by the nozzle 21a, 215 and 21c. Since the three nozzles are aligned along
- the X direction, the images of the three chips 12a, 12b and 12¢ are taken in sequence -
bﬁ u:ansfemng the cz:ﬁage head 20 zbove the line-sensor 33 straight along the X
direction, even when the three chips vacuum chucked by the three nozzles are )
different sizes. In this case, the carriage head 20 is transferred only by the X-axis
motor 11 of X-axis table 6. Thus, the Y-axis motor 9 may stay idle, whict.x simplifies
conirol requirements. | _

Third, recognizs the positions of w:h chip 12 from the images taken Sy the_
recognition part 50 (ST18), then based on the recognition result, drive the X-axis
motor 11, Y-axis motor § and @ motor 24 in order to conipensane position-deviations -
ofmhclnplwaﬂlregardtoX Y, and o directons. '

Finally, mount each chip 12 onto the speczfied coordmate positions of the
substrate 3 (ST19). Thus various cths 12 can be mounted in sequence onto the
substrate 3 by repeating the a.bove sueps.

Since the rotation angle of hne-smsor 33 has been already adjusted, the
longitudinal direction of the hne-sensor 33is across the chip nansfemng direction at
tight angle_s thhout a bit difference. Therefore, the correct image of each chip 12
without any distortion can be obtained through the line-sensor 33, -and thus tﬁe
pommn-devxanons can be accutaxely detected. Asa mult, each ch1p 12 can be

mounted with high accuracy.



Fig. 9 illustrates how to adjust a rotation angle of the |ine-sensor of the
nount i ng appar at us. Fig. 10 is a flowhart show ng how to adj ust
the rotation angle of the |I|ine-sensor of the nounting apparatus.

Fig. 11 is a flowhart showi ng how to np&nt el ectronic conponents using the
nmounti ng apparatus of the present invention. Fig. 12 il Iustrat es

2 ot ng BBl B mbLChE TR e, RBP4 i M
DETAI LED BESERFYT Berebiver bber thsis ﬁé&#%'meu%t o wich 2 PoRHONSg ector less than
tolerance, the steps ST1 through ST4 are not necessary. In this case, the users may
start the process from the step ST5. Regarding the rotation angie adjusting means, it
is oot limited to the above motor 46, but fiianual opmtioﬁ can roate the line-sensor
33, and the structure thereof is, o.f course, not limited to the above Mmt. : |
" Further, 2 mounting position of jig 60 can be aﬁy other positions of umage head 20
than the nozzle holder 28, provided the positioh is moved nbrimnrany together with
the nozzle holder 28. In this case, the nozzle holder is not necessanly detachable. -
Regarding the operauon in the step ST13, the Y-axis motor 9 prefenbly stz.ys
. idle. However, in the following case, the Y-axis motor 9_ may be driven to
compensate the posiﬁén—dcvia&ons of nozzié 21a, 210 and 21¢ with regard w0 Y R
~ direction so the nozzles 21a, 21b, delccanpxckupachcinp IZaccura.:ely the |
: ourlets for tzhng chips out from the part-fwder 4 is deviated from the stmght Ime P
ot the nozzle 21a, 21b and 2ic are not aligned accumely on the Ime paxa.llel wzth X
duecuon,msuchacase eachcthlZmaypossxblyfa.xltobepmbdup '
Further, two recognition mcmbm 30 can be used, namely, two units are
dxsposed both sides of guide rail 2 individually.
Of course, it should be understood that a wide range of changes and
. modifications can be made to the preferred embodiments described ‘above. It is
 therefore intended that the fmgoﬁxg detailed description be regarded as illustrative
 rather than limiting and that it be Mmod that it is the foﬁowiﬁg ciaims. including

all equivalents, which are intended to define the scope of the invention.



I the foIIovm sSthtwe a'Felflventlon I's described in detil in
conj unction hereof by reference o the attached
dr awi ngs. illustrate an exe ’rmgy 3

pr esent |nvent|on hown, the exenpgary embodi nent eH
apparatus conprises the f ol I ow ng el enments di sposdd-an BEBIMDI a guide -
rail 2 foWHATES CEAIMED ISsubstrate 3 .
8 along the X axis is disposed on the center surface, where the guide rail

2 represents aj], sAkippinhs mrmmﬁﬁgwma@ampmtﬁcdrapmﬁmunber of
part-feeders 4 for stacking

a substrate transferring means for transferring a substrate,

a carriage head comprising a plurality of nazzles aligned along 2
an X-axis table for transferring said carriage head snbstanuany parallel
along the predetetmned axis, _
a Y-axis table for transferring said carriaée head across the
predetermined axis at substantially right angles thereto, |
o aplu:ahtyofpanfeedmdxsposedonmeadeofmdsubm
tansfa'nng means, and
a line-sensor disposed between said substrate transfa-rihg means and
said plualiy of part fosders with & longindicl du'ecuon tereof at subsaaialy right
angles to said predetermined axis, ° - ' | .
whereby, said carriage head bemg msfemd above said linie-sensor along the -
predetermined axis to izkexmagesmsequenceofelec&omccomponmtsvacuum
. chucked by said nozzles, said’ posmons of sud electromc components bemg
recognized, an.d said camage head bemg u'a.nsferred based on the reoogmzed positions
of said electronic components above_said substrate, said electronic cpmponents .
vacuum chucked by said nozzles being mounted onto specified coordinate spots of
' said substrate. o D | | |

Anv . |
2. 2 apparatus for mounung electronic components compnsmg

¥* c L M S * )



el ectronic conponents (chip) are di sposed on bﬂ)t UI de rail '
along the transferring direction (i.e. X-axis laged o substrate
3..In addition, outlets at tips of each part- f 1 Ilm)w ng ch| ps
are aligned on a straight line P directeg alon

depicted in Fig. 1, two Y-axis tables 5 are rmunted on both sides of the

base 1 with an p E:&:E:ﬁ ol ﬂﬁ% [negirt

substrate 3 at ‘t%‘ﬁ?&g?@%‘@eﬂ‘%% -axﬁis <{o telgﬁtg @am table 6 S
nmount ed W|th an orientati etotheYaX|s ables ht angl es
and al so "l""h"""lg "é’ﬁ%f‘ gnd Fapsferang, a‘"c?#'“?ﬁ%%ﬁ’?t’f‘%@ "¢ “Both
ends of the X-aX|s table 6 are coupl ed vmth the Y-axis table 5 so that the
X-axs t able@mponsnis Kb the %}PWEI | ongi tudinal direction of the Y-axis

table 5. The carriage head 20 i nted to the X-axis table 6 so that t he
carri age head Zﬂhnmmvdaspbsdmamﬂ!mfsmdammage head,

a jig mounted to said mage head, and

-a rotation adjusting means for adjusting a rotation angleof said hne-sensor |

3. A method of mounting electronic components comprising the steps of:

picking up electronic components stacked in part feeders in sequence with a
plurality of aligned nozzles by transferring a carriage head holding the aligned

.plunhtyofnozzlecdmgayredemmedamandabovemepanfeedersdxsposed

along the predenemuned axis,

~ taking images in sequenee of the eiectronic components vacuum chucked by
sazdnozzlesbyﬂansfemngsadeamgeheadoompnmgtheah,mednozzlec abovea
line-sensor disposed between a substrate and said part feeders, said Iongzmdmal
dxrecu.on of the line-sensor across at subsmuany right angles to said predeuennmed

Caxis,

recognizing positions of said electronic components vacuum chucked by sid
nozzles based on the taken i images, o |

“mounting said electronic components vacuum chucked by said nozzles in
sequence onto specified eoordmate spots by transfemng said eemage head z.bove said
substrate based on the recognized posmons

4. A method of mounting electronic compornents vact_xutn chucked to the
I:ottorn.n::tr nozzles disposed on a carriage head, said elecn'otxie .componcnts are

observed by a line-sensor which takes images of the electronic compdnents and based

THIS SHEET HAS BEEN

W REPLACED




As” depicted in Fig. 2, a ball screw 7 and a gui de r@L or i tgd

1.8 t n
along the Y-axis direction are nounted inside the" 2R Y- axi s
notor 9 drives to rotate the ball screw 7, which caui H .table
to nove along the Y-axis. On the othert#and, a ball ted

along the X-axis direction is nmounted to the X-axis table 6. An X-axis

motor 11 dgg %&%%ﬁﬁeﬁ@@ﬁbwﬁ&& ofhe ectBHitSompdaents aks | age

head 20 to nove ong the“X-axs, 1.e. the direction in which the plural

or v a1 cRepgnaRg g B feer i, ShberBlS pif Bbunibel U MERe A O 10 X

Referring to Fig. 3, .the carriage head 20. sho i 1 g. 1 has plural.ity.
of nozzleyﬁi%ﬂcil‘ﬂ?'gﬁ W@@%fﬂi@ﬁ%%@mﬂ% @m?r?é’nt).

These nozzl es

detecting 2 rotation angle of said li.ﬁc—sensor-thmugh an image recognition By
said line-sensor taking an imagé of a target formed on a jig mounted to said carriage
-had, said jig being transferred above said line-sensor, | ' .

revising said rowsion angle of said line-sensor to being across the transferring
direction of said carriage head a.t- dght angles by horizontally rotating said line-sensor,

~and ' | | - | |

mounting the electmmc components vacuum chucfmd ati the bottoms of the
nozzles of said carriage head through observing said electronic components with the
ﬁ&m of which ..ratatinn angle has been compensated and recognizing positions of_
seid electronic componeats based o images taken theveof with said line-sesiar.

5. A metho& of mounting ehctromc components vacuum chucked at the
bottom of nozzles dxsposed on 2 carriage h&d, said electronic cqmporients are

- observed by a line-seasor which tzlm images of the ele#tronic co'mpo:nents and based -

on the images mken by the line-sensor.pds_i.d.ons of the electronic componeats are
recognized and the ele;:'tronic' c;:mpon_ents are mounted onto the substrate, said method
W cdniprising the steps of: | '

detectmg 2 rotation angle &_a jig mounted to said carriage head througﬁ.
recognizing an image of a target formed on the jig with the hne-scnsor, said jig being
tansferred above the said line-sensor, ' -

tevising the rotation angle of the jig based on the detected rotation angle by

horizontally rotating the jig, and

o~

A
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9 “vatuum chuck chips 12. Vertical shafts 27 have nozzle hol ders 28, which
hold nozzles 2la, 21b and 21c. These nozzles are detachable fromthe
nozzl e holders 28. As shown in Fig. 7, a back plate 26 and an engagenent
29 are incorporated with the nozzle 21a9(whi ch is representative of the
three nozzles), and the nozzl e 2la can be repl aced with a different type

2 shown Rgé?é,‘&@%@% LOUOR RN el OB o mé%%“%ﬁ%éf%b”'
LT 53T i A Sl M B R Y e TS 00 0 R B et
shaft 27 arl?elig?satxgpg of which rotation angle has been compensaﬁed being transferred again
above said line-sensor to recognize said target on the jig,
revising said rotation angle of sid line-sensor to being across the transferring
direction of said carviage head at right angles by horizontally Totating said line-sensor,
and R
‘mounting the electronic components vacuum chucked at the boﬁoms of the
~ nozzles of said carriage head through observing said electronic components with the
 ine-sensor of which rotation. angle has been compensated and recognizing positions of

said electronic compdnents based on images taken thereof with said Line-sensor.

This Sheet Has Been Replaced
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siaft ‘center by the angle of e with a belt 25. Therefore, when the z-axis
notor 22 drives, the nozzles 21a, 21b and 21c rise and fall individually,
and when the e notor 24 drives, the nozzles 2l1la, 21b and 21c rotate

hori zontally. The three nozzles 2la, 21b and 21c are aligned in a straight
line along the tansferring direction of/tdhe substrate 3, i.e. X direction,
and held by the carriage head 20. A recognition nenber 30 is

di sposed between the guide rail 2 and the part-feeders 4 as shown in Figs.
| and 2. An exenplary enbodi nent of the recogniton nenber 30 is
illustrated in Fig: 3 through Fig. 5. As shown,ya. cylindrical tube 31 has
a lens system 32 and a Iine-sensor\ﬁ her eo an upper end of tube 31,
a slit 34 opens for receiving the |1 ght™ the |lingesensor 33. A canera
35 for a TV nonitor is disposed on the st tube ¥1, andep hal f mrror
32a : '

4

5

20




i s incorporated therein for transmtting the light fromthe slit 34 into
the canera 35. Sub-cases 36 are nounted on both sides of tube 31, and
i ght sources 37 for lighting .are disposed on the sub-cases 36. The tube
31 is mounted on a turntable 38, which is rotatably nmounted to a support
tube 39 with bearings 40. An arm 41 i sp@4d ended
10 fromthe turntable 38. On the tip of arm41, a roller 42 is connected.
The roller 42 interfits between hol ders-43a and 43b, which is mounted on a
nut 44. A ball screw ‘45 is screwed into the nut 44. A notor 46 drives to
rotate the ball screw 45, then the nq}:44 noves al ong the bal screw 45 and
a guide rail 47, thereby rotating theY .

A
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turntabl e 38 and adjusting the rotation angle of the line-sensor 33. The

el enrents denoted with 41 through 47 constitute the rotation angle
adjusting nmeans to accurately adjust the rotation angle of |ine-sensor 33.
An exenpl ary enbodi nent of the jig is illustrated by Figs. 7 and 8. The jig
60 forns a disk, and a rod 61 stands gtyg he center thereof. On the upper
end of rod 61, a fitting part 62 is forned, and the fitting part 62 is

det achably engaged with the nozzle holder 28. As shown in Fig. 8, on the

| ower surface of the jig 60, two first targets ML and also two second
_targets M2 are formed. The straight line A connecting the two ML crosses
the straight line B connecting the two M2 at right angles. As explained in
detail below, the |ine-sensor 33 recognizes two M targets as well as the
two M2 targets in order to adjust the rotation angle of the |line-sensor 33.




1t¥is noted that, with regarding to the shape, color, size, and quantity of
the first target ML, any different marks other than those used in this
enbodi nent are acceptable provided they indicate a transferring direction
of the carriage head 20. Regarding the second target M, any narks are
acceptabl e provided they indicate the 4digection crossing the transferring
direction of the carriage head 20 at right angles. It 1is noted that the
targets are not limted to the forns disclosed in this enbodi nent.

Fig. 6 is a block diagramof an exenplary driving system A CPU 48 controls
an overall nounting apparatus of electronic conponents, a nenory 49 stores
various programand data required for the process of the CPU 48. A '
recognition part 50




recogni zes postures and positions of the chip 12 vacuum chucked by the
nozzles 2la, 21b and 21c as well as the jig 60. A notor driving circuit 51
drives the X-axis notor - 11, Y-axis notor 9, Z-axis notor 22, e notor 24,
and nmotor 46 based on commands fromthe CPU 48. When the |ine-sensor
33 in the enbodinent slants by e degregmgth regard to the direction
across the chip transferring direction at right angles, a distortion occurs
in the position recognition of the chip 12, and nounting accuracy i s not
inproved. In order to overcone this problem the slant of the |ine-sensor
33 nust be conpensated so that the |ongitudinal direction of the

| i ne-sensor 33 crosses the transferring dlrectlon of chip 12 at right
angles
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A exenpl ary nmethod for compensating the rotation angle of |ine-sensor 33
so that the longitudinal direction of |ine-sensor 33 crosses the

tansferring direction of <chip 12 at right angles is illustrated in Figs.
~7, 9 and 10. Fig. 7. depicts the following two steps (STl and ST2
which are detailed in Fig. 10): 6/1P$T 1. Renove the nozle 2la

(representative of 2la, 21b and 21c) fromthe nozzle holder 28, and nount
the jig. 60 thereto. Then, drive the X—aX|50abIe 6 and Y-axis table 5 in

order to transfer the jig 60 abd § menber
30 along the direction (N1) acr 3
| i ne-sensor 33 pos®ly at rig ‘ater.)
ST 2.. Take the image aof jig 60 t As . shown
in Fig. 9, Process 1 _dgpi 'jig 60 '
/51
' - 11
-—)L X-axis Motor  }/
g .
—-;I_ Y-axis Motor |
- 9
-—)[ Y-axis Motor
. 22
-—)l Z-axis Motor
| . 22
Motor --II Z-axis Motor _
| Driving : 22
Circuit —)I Z-axis Motor :
24
- —-)[ 8 Motor |
- 24
—-)l 6 Motor 4 _
I R e 24
—)I @ Motor - /
46
l o o




ig illustrated in Process 1-A of Fig. 9, the status of line-sensor 33 is
illustrated in Process 1-B of Fig. 9, and the image of jig 60 is shown in
Process 1-C of Fig. 9. As _

12 illustrated, the straight line connecting the two first targets M of
the jig 60 slants wth regard to the gmansferring direction (Nl) of the
carriage head 20 by a rotation angle "a", and the line-sensor 33, as shown
in 1-B, also slants with regard to the direction across the N1 direction
at right angles by a rotation angle " b". Thus, the straight |ine
connecting the two first targets ML is observed in the i mage taken on ST

P--v“/\-.\——.—"'
: ¢ .20
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1 28

29 4+
\ff e
_ (26 - 51
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ZIa(ZIb,Zlc)

FIG. 7.



27to slant with regard to N direction by a rotation angle "c", which is
approximately the sanme as the rotation angle "a" of jig 60 as long as the
rotation angle "b" is small enough. ' The next steps in the process
entail recognizing the rotation angle a by the recognition part 50 (ST3),
then rotating the jig 60 by the rotat%8q3angle "c" by driving the e notor
24 incorporated in the carriage head . This results in conpensating the
rotation angle of jirg 60 or a nounting angle thereof with regard to the
carriage head 20 (ST4). Process 2-A depicts the jig 60 accordingly
conpensat ed, where the straight |line connecting the two first targets M
is oriented in the sane direction as the N1 direction. Next, the jig 60 is
again transferred above the line-sensor 33 . along the N1 direction to take
‘in the image of jig 60 again (ST5 and ST6). Process 2-C shows the inmage
obt ai ned through ST5 and ST6, where the straight [ine connecting the first
t wo .




tafgets M is oriented in the same direction as N1 direction. The straight

line connecting the two second targets M2 slants by a rotation angle "d "

with regard to the direction across the N1 direction at right angles. This
rotation angle "d " is no other than the rotation angle "b" (slant degree

of line-sensor 33 with regard to the gyfgction across the N1 direction at

right angles.) Thus, simlar to above, the process entails recognizing the
rotation angle "d" with the recognition part 50 (ST7), and driving the

notor -46 shown in Fig. 4 to horizontally rotate the |ine-sensor 33
13

State ofig60 | nc o e | Image ofjig 60
1—A 1—B 610—'C
M1 M2 59 [M1 M2
y A N1
Pro;:ess - N 1\ 1A .
Process
2
Process
3
M 1
/ 2 M1

FIG. 9



i sposed on the turntable 38, thereby revising the rotation angle "d"
(ST8). The rotation angle " b" of line-sensor 33 is thus conpensated as
shown in process 3-B, and the longitudinal direction of |ine-sensor 33
becones across N1 direction at right angles. Next, the jig 60 is .
again transferred above the recognitiqyiaenber 30 to take in the inmage of
jig 60 through the |line-sensor 33 for which the rotation angle has been
conpensated (ST9 and ST10). Verify the Fjﬁsﬁm of rotation angle with the
recognition part 50 based on the inage taken'im ST10 (ST11). If the
revision is not correct Adjpstimg theerqiationsangle @fitbzlingsensas 3- C shows
the image of jig 60 taken through the line 33 for which the
rotation angle is .conpensated correctl }\fter revising the
rotation angle of |ine-sensor 33, reno _ 0 fromthe nozzle hol der
28 shown in Fig. 7, and attach the nozzle 2 ‘

Transfer the carriage head 20 to which the jig60is - _8T1
mounted
| Take images of jig 60 with the line-sensor 33 |~ ST2
Process 1 - I |
Recognize the rotation angle of straight line connecting |~ ST3
~ the two first targets M1 with the recognizing part 50
Compensate the rotation angle of jig 60 L ~ST4
: Transfer the jig 60 above the recognizing unit 30 - STS.
Take images of jig 60 with the line-sensor 33 |~ ST6
Process 2 - v '
Recognize the rotation angle of straight line connecting |~ ST7
the two second targets M2 with the recognizing part 50
- - ST8
Compensate the rotation angle of line-sensor 33 L~
L .
Transfer the jig 60 above the recognizing unit 30 |~ ST9
Process 3 ' Take images of jig 60 with the line-sensor 33 L~ ST10

-ST11

[s comapensatioa OK?

NO

C Stop




A<met hod for nmounting an el ectronic conmponent in accordance with the
present invention is explained with reference to Fig. 11. ~ First,
drive the Y-axis nmotor 9 so that the nozzles 2l1la, 21b and 21c are
positioned on a straight line P on which the outlets for taking out the
chip 12 are aligned (ST12). Then, dr%YF“%he X-axis notor 11 to transfer

t he nozzle 2l1a, 21b and 21c above the stTaight line P along X direction
(ST13), and stop the nozzles above the specified part-feeder 4, where the
X-axis nmotor drives to |ower or raise one of the nozzles to vacuum chuck
the chip 12 at the bottomthereof (ST14). Repeat ST13 and ST14 to pick up
the chips 12 one by one with thoqEIQ%zz'fs (ST15). When picking up the
very first chip 12, ST1 and ST2 can be done at the sane tine.

Second, drive the X-axis nn1 ' 1or 9 to transfer the
carriage ' :

From the pre\;ious step
Drive the Y-axis motor to position the nozzles on the line P| - ST12
which represents the alignment of the outlets of chips

v

Drive the X-axis motor to position the nozzles to above the .~ STi3
line P which represents the alignment of the outlets of chips
Drive the Z-axis motor to move the nozzles upand down | - ST14
for picking up chips
Repeat ST13 and ST14 topickupchips =~ |~ ST15

with the nozzles -

v

Drive X-axis motor and Y-axis motor to transfer |~ ST16
the carriage head to above the recognizing unit 30

'

Drive the X-axis motor to transfer the three nozzles
vacuum chucking chips above the slit linearly, and take
images of the chips one by one

v

Recognize positions of each chip with the recognizing part |~ ST18

Based on the result of ST18, drive the motors of each axis | ~ ST19
to mount the chips onto the substrate

|

To the next step

- ST17




heAd 2Q above the recognition nmenber 30 (ST16) and then drive the X-axis
mot or 11 14 to transfer
the nozzle 2l1la, 21b and 21c above the slit 34 straight in the X direction,

t hereby taking in the image of each chip 12 through the |ine-sensor 33
(ST17). Fig. 12 depicts the recognitigyqqperation of various chips 12a,
12b and 12c vacuum chucked by the nozzle 21a, 21b and 21c. Since the three
nozzles are aligned along the X direction, the imges of the three chips
12a, 12b and 12c are taken in sequerice by transferring the carriage head
20 above the line-sensor 33 straight along the X direction, even when the
three chi ps vacuum chucked by the three nozzles are '

—> X

33

33
’,/’
4 1

12a

FIG. 12
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"defferent sizes. In this case, the carriage head 20 is transferred only by
the X-‘axis notor 11 of X-axis table 6. Thus, the Y-axis notor 9 may stay
idle, which sinplifies control requirenents. ' Third, recogni ze the
positi.ons of each chip 12 fromthe inmages taken by the recognition part 50
(ST18), then based on the recogniﬂ(nwéﬁEFIt, drive the X-axis notor 11,
Y-axis notor 9 and e notor 24 in order~'td conpensate position-deviations
of each chip 12 with regard to X,- Y, and e directions. Finally,
nount each chip 12 onto the specified coordi nate positions of the '
substrate 3 (ST19). Thus various chips 12 can be nounted in sequence onto
the substrate 3 by repeating the above steps. Since the rotation
angl e of line-sensor 33 has been al ready adjusted, the B

Y
. N2
¥
102 -
N 1
e >
< 103

101

8 \
FIG. 13 PRIOR ART |




| ohgt tudi nal direction of the line-sensor 33 is across the chip
trransferring direction at right angles-without a bit difference.

Therefore, the correct imge of each chip 12 wthout any distortion can be
obt ai ned through the line-sensor 33, and thus the position-deviations can
be accurately detected. As a result, each chip 12 can be nmounted with high

accuracy. MOUNTIN ARA as%xomc COMPONENTS It is
possi bl e to nount t e I g‘%APP TUS oF hi gh posi ti oni ng
n

accuracy. Therefore, vvhe Re] 0 'S rmunte wth a p03|t|on| ng error

L::Z,tthﬁg utsce)lrgrﬁgge t he Sﬂ%ﬁ%%ﬁ%nﬁéxﬁ%ﬁﬁ“ necessary. In thl S

An apparatus and method for improving the productivity and accuracy of -
mounting electronic components on a substrate. The mounting apparatus includes a
line-sensor for image recognition, a carriage head 20 having plural nozzles 21a, 21b
and 21c aligned along a predetermined axis. The carriage head 20 is transferred
along .thé direction of the aligned nozzles md above the line-sensor 33 of a
recoguition member 30. The line-sensor 33 takes images in sequeace of the
electronic componeus (chip) vacuum chucked by each nozzle 21a, 21b and Zlc in
order to recognize positions of the cﬂps 12. Then., based on the ;ecogniﬁdn results;
posidon deviations of the chips 12 with regard to X, Y and ) directicns; are
compensa:ed_, and the chips 12 are mounted onto specified coordinate spots of
substrate 3. The recogniﬁnn member 30 includes an adjusting means of ‘rotation angle
for a'ossmg the longm:dmal direction of hne-sensor 33 thh the transferring direction -_ _

of nozzlﬁ 21a 21b and 2lc at nght angles.
\:\30."2. .



start the process fromthe step'STS. Regarding the rotation angl e adjusting

means, it
rotate the
l[imted-to

can be any

hol der 28.

iIs not limted to the above notor 46, but nanual operation can
line-sensor 33, and the structure thereof is, of course, not
t he above enbodi nent. Further, a nobubstifijtesbeet ol Qofulyi 988

) ot her positions of carriage head 20 than the nogz .
provi ded the position is noved horizontally together with { hha’r{g\ggﬂgm @EET

In this case, the nozzle hélPder is not necessarify}detachabl e.

Regardi ng the operation in the step ST13, the Y-axis motor §.pr k@il J998
stays idle. However, in the foll ow ~axis notdr49 may be

driven to conpensate the posﬁﬁwmpgmwéé l e 21a 1b and Z21c
with regard to Y direction so the nozzles 2la, 21b, and 21¢.can pick up

each chip 12 accurately: the outlets for taking chips out fromthe
part-feeder 4 isThepresentinventionaimsdo salyeihg feregeing problems, namely, an object of the

 invention is to provide a method and apparatus for mounting electronic coruponents at 2 high

S

10

15

20

25

30

rate of speed. : '

Another object of the invention is to provide a method and apparatus for mounting
electronic components which can mount electronic components with improved accuracy by
detecting and compensating for the rotation angle of the line-sensor. '

| An exemplary embodiment of the apparatus for mounting electropic components
according o the present invention comprises: a substrate transferring means for transferring
a substrate, a carriage bead comprising a plurality of nozzles aligned along a predetermined
axis, an X-axis table for transferring said carriage head substantially parallel along the
predetermined axis, a Y-~axis table for transferring seid carriage head across the predetermined
axis at substantially right angles thereto, a plurality of part feeders disposed on the side of
said substrate transferring means, and a line-sensor disposed between said substrate
transferting means and said plurality of part feeders with a longitudinal direction thereof at
substantially right angles to said predetermined axis. -

- In accordance with one form of the invention an apparaws for mounting electronic
components according to the present invention comprises an apparatus for mounting electronic
components comprising:

 a substrate transferring means for transferring a substrate,

a carriage head comprising a plurality of nozzles aligned along a predetermined axis,

an X-axis table for transferring said carriage head substantially paratlel along the
predetermined axis,

a Y-axis table for transferring said carriage head across the predetermined axis at
substantially right angles thereto, -

a plurality of part feeders disposed on the side of said substrate cransferring means,

and
" alinesensor disposed adjacent said substrate transferring meaas and said plurality of
part feeders, said line-sensor having a longitudinal axis extending at substantially right angles

to said predetermined axis, said line-sensor having an upper surface which ig paraliel to a
surface of the substrate on which said electronic components are mounted, said line-seasor



or the nozzle 2la, 21b and 21c are not aligned accurately on the Iine
parallel with X direction, in such a case, each chip 12 may possibly fai

to be picked up. gy ey recogni tion nmenbers 30 can be used,
namely, two units a e_Eﬁlff@ & SIHﬁE'ﬁ si des of QShGQnru‘i‘? 'shge{ nqva,ggaJ‘égs
O course, it should pe understoo at a wi de range changes an

modi fi‘cati ons can bje jad€l JuLt19eg priefler red enbodi ments descri bed above. It
is therefore intendgd that the fo edofrtg detailed description be regar ded
as illustrative r and that it be understood that it is

the follow ng clains ) eﬂu-fva' ohtS. which are intendad 1o
define the -_;,: dunnk

said carriage head bemg transterred above said line-sensor along the predetermmed
axis 10 take images in sequence of electronic components vacuum chucked by said nozzles,
said line sensor operative for taking said images of said electronic components so as to
5 ascertain said positions of said electronic components being recognized, said line sensor being
stationary when taking images of said electronic components, and said carriage head being
transferred based on the recognized positions of said electronic components above said
substrate, said electronic components vacuum chucked by said nozzles being mounted onto
specified coordinate spots of said substrate.
10 In another form of the present invention, the apparatus for mounting electr_onic
. coInponents comprises an apparans for mounting electronic components comprising:
a carriage bead for picking up electronic components stacked in part feeders by
™ vacuum chucking them with nozzles, and transferring and mounting the electronic
components onto the substrate, '
15 a line-sensor disposed along a path of said carriage head, and
a rotation adjusting means for adjusting said line-sensor so as to compensate for a
deviation of said line-sensor from a predetermined axis. |
The present invention also relates to a method of mounting electronic components.
In one form the method comprises the steps of a method of mounting electronic components
20 comprising the steps of: '
 detecting a deviation of said line-sensor from a predetermined axis,
compensating for said deviation of said line sensor from satd predeﬂermmed axis by
. rotating said line sensor,
picking up electronic components stacked in part feeders in sequéncewith a plurality
25 of aligned nozzles by transferring a carriage head holding the aligned plurality of nozzles
 along a predetermined axis and above the part feeders disposed along the predetermined axis,
‘taking images in sequence of the electronic compenents vacuum chucked by said
noz2les by transferring said carriage head comprising the aligned nozzles above a line-sensor
disposed adjacent a substrate and said part feeders, said longitudinal direction of the line- -
30 sensor across at substantially right angles to said predetermined axis,
 recognisiog positions of said electronic components vacuum chucked by said nozzes
based on the taken images, and mounting said electronic components vacuum chucked by said
nozzles in sequence onto specified coordinate spats by transfercing said carriage head above

This Sheet Has Been Reilaced THIS SHEET HAS BEEN
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- 16- WHAT |'S CLAIMED |S: 1. An apparatus for nounting

el ectroni c conpong ..Lo CON ”i'l é‘% ET a substrate transferring neans
for transferring QE& a carriage head conprising a

plurality of nozzl es al Igned al ong 3 predetern gadsAiits sheet - 10 Ju|ya|1998
X-axis table for trcnsﬁqrgunmlc ¢arri age head substantially parall el

al ong ‘to pr edetierjm ned aX|s .5. a Y-axis table for tranferring
said carriage hea etoss—thre—predetierimined axis at . substantially right
angl es thereto, 1 a plurality of part f eeder s -di sposed on the side

ST s;glsgdsggjss%@g’:\t? é&%‘g{; 7 gg'ﬁﬁr?oﬁg?'?{'ng nmeans and 2a: hn& 3$2IS|O'[ y of
part feeders, saiAtottien&ormeafthe Mbodan mourdingi elestionia | comporentsaocandingtoathe
ESS?%S”;L,E‘LE%@F@‘E#@@ R el 98I P L S qurt ace of the subeurat e
on which said el detecting 8rotammlet saiddinersemsoe throughi an iniage recogrition by said
recei ving @ 1k Anahe (aRig i inafllof flathet R B 'j Rounted to said carriage head, said
jig being transferred above said line-sensor,
~ revising said rotation angle of said line-sensor to being across the transferring direction
of said carriage head at right angles by horizontally rotating said line-sensor, and :
mounting the electronic components vacuum chucked at the bottoms of the nozzles of

10 said carriage head through observing said electronic components with the line-seasor of which
rotation angle has been compensated and recognizing positions of said electronic components
based on itnages taken thereof with said line-sensor.

Yet another form of the method of mounting electronic components of the invention
includes the following steps:

15 detecting a rotation angle of a jig monmedmwdcamagebead through recognizing
an image of a target formed on the jig with the line-sensor, said j _ug being transferred above
the said line-sensor,

rewslngthcroutionmgleofthepgbasedonmedetectedmtanonang!eby
horizootally rotating the jig, .

20 detecting a rotation angle of said line-sensor through an image recognition by said
line-sensor taking an image of a target formed on a jig mounted to said carriage head, said
jig of which rotation angle has been compensated being transferred again above said line-
sensor to recognize said target on the jig,

revising said rotation angle of said line-sensor to being across the azansfenmg direction
" 25 of said carriage head at right angles by horizontally rotating said line-sensor, and
mounting the electmmc components vacyum chucked at the bottoms of the nozzles of
smdcamagetmdthmugmbservmg said electronic components with the line-sensor of which
rotation angle has been compensated and recognizing positions of said electronic components
based on images taken thereof with said line-sensor.

30 The apparatus and methods for mounting electronic components acoordmg to the

present invention provide the follow_mg advantages:

T




said carriage head being transferred above said |ine-sensor along the

pr edet er m ned axi s to take images i'n'sequence of electronic components
vacuum chucked by sai d nozzl es, said |ine sensor operative for taking

said i nages of said el ectronic conmponents so asSthﬁﬂ;t@Zﬁf‘Jettaifﬁ)%ngs
positions of said electronic conponents being recognized, sai. I'ne’ sensor
being ’ stationary when taking i nmages gf sai d el ectronic conponents, and

said carriage head being transferréa Pbased on the recogni osi tions

of said el ectronic conponents above said substrate, said ¢l h -
conponets v @@w sai d nozzl es bei ng nounted onto .WLAQEME'!\B SHEET
coordi nate 3@@#&1 J§Strate. 25 2. An apparatu or nounting

el ectroni c conponents conpri Si ng: a carriage headf f r1ﬁ1dULﬁ@98p

el ectroni c conponents stackd in part feeders b vacuum
Wi th.nozzl ed: and\n 3ppazamus for mgunting 'iﬁSBH{“FI‘FQ | CORPFIgaE

onto the Substralgupeifise transferving M T6r GastHIPLSRrdb N0 2
carriage head, an ’
’ 5 - acarriage head comprising a plurality of nozzles aligned along a predetermined axis,
an X-axis table for transferring said carriage head substantially parallel along the
predetermined axis, .
a Y-axis table for transferring said carriage head across the predetermined axis at
substantially right angles thereto,
10 a plurality of part feeders disposed on the side of said substrate transferring means,

cking them }
conponent g~
of said

a Jine-sensor disposed adjacent said substrate transferring means and said plurality of
part feeders, said line-sensor having a longitudinal axis extending at substantially right angles
~ to said predetermined axis, said line-sensor having an upper surface which is parallel to a
15 surface of the subsirate on which said electronic components are mounted, said line-sensor
receiving a signal incident on said upper surface,
ssid carriage head being transferred above said live-sensor along the predetermined
axis to take images in sequence of electronic components vacuum chucked by said nozzles,
said line sensor operative for taking said images of said electronic components so as to
20 ascertain said positions of said electronic components being recognized, said line sensor being
stationary when taking images of sald electronic components, and seid carriage head being
transferred based on the recognized pasitions of said electronic components above said
substrate, said electronic components vacuum chucked by said nozzles being mounted onto
specified coordinate spots of said substrate.
25 | |
2. An apparatus for mounting electronic components comprising: |
_ a carriage bead for picking up electronic components stacked in part feeders by
vacuum chucking them with nozzles, and transferring and mounting the electronic
components onto the substrate, o
- 30 a line-sensor disposed along a path of said carriage head, and

* ¢ L N 0§ %



-7 -  ———a rot atlon adj usting neans for adj usting said
[T ne-sensor so as to ... deviation of said |line-sensor from

a presedthiBee W?ds RE LAQEMENT &HE’E&T od of mounting el ectronic conponents_
co _ ps

e

of

ecting a deubstihid sHestal 10 U 19985 O
‘{y conpensating for said deviation

[T’ ne sensor 'Tﬂ?gsq
| i ne sensor such tha

pr gleterm ned axis by rotating said
_ akis of said line sensor is parallel

with said first pedetermned axi s, pi cki ng up electronic

conponents stacked arl . reedersat | i 10 .0

al i gned nozzl es #’%&ﬁgﬁ@‘# %ﬁi%ﬁégwﬁﬁ% #{é g‘gmsea? fora

plurality Ofdeﬂﬁﬁéﬁeﬁsaxdlm@éeﬁwi front & predeteAnigedaxs.n ned axi s and above the

part feeders di sposed al ong the second predet er mi ned axi s,

taking images in sequence of the electronic conponents vacuum chucked by

sai d NoZz Ies Bﬁﬁl%ﬁ%a &g@%sﬁg é&%‘is . the aligned
nozzl es abov% a I|ne sensor |sposegﬁﬁ{% acent su rs%a e and said part

feeders,” s&id | ondgtecting adéviationef siid lino-sensorfrom agpredetermined gxis, acr oss at
substanti all . 1\ QgBlhar ok A BB S S B il b
conponents, rotating said line s&@B@QNi Si ng positions of said el ectronic conponents
vacuum chucked bypiégggdupne%tzrloﬁcscompomnts stacked in part feeders in sequence with a pluratity
of aligned nozzles by transferring a carriage bead holding the aligned pluratity of nozzles
10 along a predetermined axis and above the part feeders disposed along the predetermined axis,
taking images in sequence of the electronic components vacuumn chucked by said
nozzles by transferring said carriage head comprising the aligned nozzles above a line-sensor
disposed adjacent a substrate and said part feeders, said longitudinal direction of the line-
sensor across at substantially right angles to said predetermined axis,

15 recognising positions of said electronic components vacuum chucked by said nozzles
based on the taken images, and mounting saidelechonicoomponenﬁvacuum chucked by said
nozzles in sequence onto specified coordinate spots by transferring said carriage head above
said substrate based on the recognized positions.

m sai

20 4. A method of mounting electronic components vacuum chucked to the bottom of
nozzies disposed on a carriage head, said electronic compenents are observed by a line-sensor
which takes images of the electronic components and based on the irnages taken by the line-
sensor positions of the electronic components are recognized and the electronic components
are mounted onto the substrate in accordance with the recognized positions, said method

25 further comprising the steps of:

detecting a rotation angle of said line-sensor through an image recognition by said
line-sensor taking an image of a target formed on 4 jig mounted o said carriage head, said
jig being transferred above said line-sensor, o
revising said rotation angle of said line-sensor to being across the transferring direction
30 of said carriage head at right angles by horizontally rotating said line-sensor, and

THIS SHEET HAS BE N - |
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based on the taken fnages, and nmounting said el ectronic conponents vacuum
chucked by said 20 nozzles in sequence onto specified coordi nate spots by

transferring said carriage head above sai d substrate based on the
recogni zed positions. 4. A net hod of nSulbétitage eheet + A guly 1998
conmponents vacuum chucked to the bottom of - nozzl es di sposed on a

carriage head, said electronic conpongps are observed by a |ine-sensor 25
whi ch takes i nages of the electronic conponents and based on the inages

taken by the line- sensor positions of the electronic corrponents are
recogni zed and t ' B Wﬁ B QesilSde at e
I n accordance w t t recogni ze osit | ons furt her

conpri sing mmmghobmwmgmddwmmmmmmtbmm+moﬁwhmh

: Lrggesgpsgr t hr og%ﬁﬁn | rragpﬂE ECOS%I on R Sg'gﬁg?’rgglf:sﬁﬁg@%ﬁé@r takilgﬂ,san

j1g being t %wéﬁf@:{ﬁﬁﬂm revising said
rotation ang of sal d i ne-sensor to being across the transferring
direction$ of said carriage head at right angles by horizontally

rotating sagd I geq 303 Yy m&ﬂﬂng electronic components vacuum chucked at the bottom of
nozzies disposed on a camviage head, said electronic components are observed by a line-sensor
which takes images of the electronic components and based on the images taken by the line-
sensor positions of the electronic components are recognized and the electronic componehts

10 are mounted onto the substrate, said method further comprising the steps of:

detecting a rotation angle of a jig mounted to said carriage head through recognizing
an image of a target formed on the jig With the line-sensor, said jig being transferred above
the said line-sensor, | |

revising the rotation angle of the jig based on the demcﬁed rotation angle by -

15 horizontally rotating the jig,

' detecting a rotation angle of said line-sensor through an image recognition by said
line-sensor taking an image of a target formed on a jig mounted to said carriage head, said
jig of which rotation angle has been compensated being transferred again above said line-
sensor to recognize said target on the jig, |

20 mmmgmdmmonmgleofmdhm—sensormbungmthcmfenmgdmon
of said carriage head at right angles by horizontally rotating said line-sensor, and

mounting the electronic components vacuum chucked at the bottoms of the nozzles of
said carriage head through obsezving said electronic companents with the line-sensor of which
rotation angle has been compensated and recognizing positions of said electronic components

25 based on images taken thereof with said line-sensor.
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SubStitute sheet - 10 July 1998 . -
18- t ctironi c conponents vacuum checked at the
~bottons of the nqz Fﬂ.ﬁd{ﬁﬂﬁmeiﬁﬁ tarri age head through observing said

el ectroni c conponents with the |ing¢-sensor of which r ot on angl e has
been conpensat ed {arjd 13M\ﬁi g p(Sltlons of said el ectro Pb

" based on inages tlakden thereof witih}|said |ine-sensor. OVGmWTnﬁﬂ%d of
mount i ng el ectrori c conponents vacjunrfhucked at the bottom of nozzl es
di sposed on a carfriage head —said-€l ectronic conponents are observed by a

| i ne-sensor whi ch takes |nages of the electronic conponents and based on
the images reariEingipsignabincideeton saiduppebyurfaessi ti ons of the el ectronic

conponents are r@fd)éhi*h e@ﬂ'féefn %aﬁif&?édéb@b@s&@l@@ﬁ@@érsal&% fAe Prévetefthi@d ont o
t he substrate aj d. met rising the s

et ect | ng. a2 aks s RLsepiense 5 ScHRin GEmPPEF L g EPYkGe o st "ol gh
recogni zi ngsa:d lina semseg@perativd forgaking smdmnhages dfsaid) elg:txmtchcdm;mnbmtaeessnsor

Soul Y B faﬂgé] 580 Bowond QDAL Ll BSeaRlo0y

2F e P PR 5™ ng e
by 15 hori z&ationary when ahnsgm@m of .sgd electronic compor@eqse%rtdi %gi %M%helaam e
of said |ingasEasa bised dudie &ecogﬁi&gﬁ pésﬁ‘ﬁd?ﬁ gt samnelbatro%w gomporlehtd €1b5 61 5424

"tsglkhng an | m?)gt?'atg f sad élgétﬁ)mc co%prtr)%ents vacu IcgucrLDeH r11:lyesa.1d nozﬁ%' lgjenf:gar;nr)llxr% onto head
specified coordinate spots of said substrate.
10 In another form of the present invention, the apparatus for mounting electronic

components comprises an apparatus for mounting electronic components comprising:

a carriage head for picking up electronic components stacked in part feeders by
vacuum chucking them with nozzles, and transferring and mounting the electronic
components onto the substrate, :

15 a line-sensor disposed along a path of said carriage head, and
a rotation adjusting means for adjusting said line-sensor so as to compensate for a
deviation of said line-sensor from a predetermined axis.
~ The present invention also relates to a method of mounting electronic components
comprising the steps of: :
20 detecting a deviation of said lme-sensor from a first predetermined axis,
compensating for said deviation of said line sensor from said first predetermined axis
by rotating said line sensor such that a longitudinal axis of said line sensor is parallel with said
first predetermined axis,

picking up electronic components stacked in part feeders in sequence with a plurality

25 of aligned nozzles by transferring a carriage head holding the aligned plurality of nozzles
along a second predetermined axis and above the part feeders disposed along the second
predetermined axis,

taking images in sequence of the electronic components vacuum chucked by said
nozzles by transferring said carriage head comprising the aligned nozzles above a line-sensor

30 disposed adjacent a substrate and said part feeders, said longitudinal direction of the line-
sensor across at substantially right angles- to said second predetermined axis, said line sensor
being stationary when taking images of said electronic components,

recognising positions of said electronic components vacuum chucked by said nozzles
based on the taken images, and mounting said electronic components vacuum chucked by said

35 nozzles in sequence onto specified coordinate spots by transferring said carriage head above



j+g0of which rotation.angle.as-~keen conpensat ed being transferred again -
above said |ine-pep| AGEMENT SHEET gcogni ze said target on the jig, 20
revising said fo =3 sai d |ine-sensor to being across t he

tansferring difefpti siijd carriage head at right

hori zontal 'y r ¢t ti1%N9<¥i @P. ne-sensor, and aﬁ u?%éheet
el ectroni c compokents vacuum chubked 32 the bottoms of fHe™MAYE b§§ 5398
said carriage khead through obser |ng i'd el ectronic conponents with the

| i ne-sensor of bwhich .uLaL|u1 angle has been conpensat ed and

r ecognl zi ng pOSI L) 0 Pgd}lﬁ%ﬁljgdglg%g?ﬁ)r Justmg S PﬂeeDStCISISO% ?0 l%g% gorgpenszﬂg 901' a

taken thereof wi%iP
deviation of said line-sensor from a predetermined axis.

3. A method of mounting electronic components comprising the steps of:
5 detecting a deviation of said line-sensor from a first predetermined axis,
compensating for said deviation of said line sensor from said first predetermined axis
by rotating said line sensor such that a longitudinal axis of said line sensor is parallel with said
first predetermined axis,
picking up electronic components stacked in part feeders in sequence with a plurality
10 of aligned nozzles by transferring a carriage head holding the aligned plurality of nozzles
along a second predetermined axis and above the part feeders disposed along the second
predetermined axis, _
taking images in sequence of the electronic components vacuum chucked by said
nozzles by transferring said carriage head comprising the aligned nozzles above a line-sensor
15 disposed adjacent a substrate and said part feeders, said longitudinal direction of the line-
sensor across at substantially right angles to said second prédetermined axis, said line sensor
being stationary when taking images of said electronic components,
recognising positions of said electronic components vacuum chucked by said nozzles '
based on the taken images, and mounting said electronic 'co'xﬂﬁonents vacuum chucked by said
20 houles in sequence onto specified coordinate spots by transferring said carriage head above
said substrate based on the recognized positions.

4. A method of mounting electronic components vacuum chucked to the bottom of
nozzles disposed on a carriage head, said electronic components are observed by a line-sensor
25 which takes images of the electronic components and based on the images taken by the line-
sensor positions of the electronic components are recognized and the electronic components
are mounted onto the substrate in accordance with the recognized positions, said method
further comprising the steps of’
detecting a rotation angle of said line-sensor through an image recognition by said
30 line-sensor taking an image of a target formed on a jig mounted to said carriage head, said
jig being transferred above said line-sensor,
revising said rotation angle of said line-sensor to being across the transferring direction

of said carriage head at right angles by horizontally rotating said line-sensor, and



